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Silicon Quantum Dots

Superconducting Resonators

SiC / NV Color Centers
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Scaling Towards 1000 lons

O @ o
w More ions

Strong confinement Scalable

Reliable ion trapping / long lifetimes Complex trap layouts

High optical access Individual control of single ions
Room temperature operation Reproducible fabrication

- Limited control of single ions.

: - Weak confinement potential of around 100 meV
- Free space optics only.
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3D Microfabricated Trap Designed for High Optical Access

Industrially microfabricated ion trap with 1 eV trap depth
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3D Microfabricated Trap with High Optical Access
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Camera access NA=0.

Imm

Laser access

SOl substrate, 2 DC electrodes

< - - Borosilicate glass as spacer

TG Silicon with metal electrodes
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Trap Fabrication on Wafer Level

Bottom Wafer
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725 um
Silicon substrate

Three metal layers
separated by SiO,

> 400 pm )
> Borosilicate glass )
> Structured by )

isotropic wet etch
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Top Wafer

445 um
SOl (silicon on insulator)

Gold coating via
shadow mask evaporation




From Wafer to Module

Wafer Bonding
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»  Anodic Wafer Bond
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> Mechanical Dicing

> 150um wide dicing blade,
1.5 mm thick wafer stack
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Packaging
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Glue to chip carrier
> Automatic wire bonding
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Top Wafer

Trap Geometry for 1eV Trap Depth
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lon Trap Operation at ETH
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> Secular frequencies

axial: 1.5 MHz _
radial: (2.6 / 2.9) MHz Quantum Sci. Technol. 7, 035015 (2022)
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Integration of Optics: OptoQuant Project

State of the art: free space optics
> Beam pointing errors, crosstalk
> Limited scalability

Goal: on-chip light guiding and ion addressing

-

Optical Fiber Glass block with wave guide
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Waveguide Scribing in Glass: Outlook
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fs-Laser (524 nm, 209 fs, 1Mhz)

l 3D Translation
Stage
Wafer
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Summary

Aiming for Scaling Microfabricated 1eV Trap Ongoing work
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